CODING FORM FGR SRC INDEXING ~CVISED 10/15/86

Micro‘iche No. _]

//Z/////f//// /////////////////////////fﬁ////////////%

Oid Doc 1.D.

. 7 00




& EPA-OTS

HEIEREL

gopedikDae

CONTAINS NO csl

K -31000 0L 6

i L LA L LULAL

TNy
{ Vo —

~oUL Lalinl

TET M T

L&A
g
Y




INTERUATIONAL IZOCYAl:

REACTICH OF TOT™MTTH WiFEs D diTie WET. SANDAd
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The increasing use of
regarding the safety of these materials nsg .
following an acci.’ent to a rail tanker wh - : - - ol
TDI was spilt onto a marshy woodland in : Ny to

examine possible procedures and prac

Model experiments were set up, investigate the Behaviour
of TDI after soaking iatc the eartz or escap;ng ter In thesa, TDI

was maintained in co;tact with both stagnant anc r water and with wet
sand.

The answers to thre in questions were

mr™T

How long does it DI to be decocposed in
by water?

In the abuve reaction are aporeciable quantities ol tonluylene
diamine (TLA) formed?

- After how long can a contaminated drea be declared safe”

The information contained in this report is available for use durin
rh

discussions with authorities cancerned wi

accidents involving spi
IDI.

2. EXPERIMENTAL.

All experiments were carried out at rocm temperature, i.e.
was always present in licquid form.

2.1 Stacmant water.

In this experiment, the benaviour of TDI in stagnant water was
simulated by placing 20 litres of water in a glas tainer 20 x &0 x 3C cm
(i.e. 24 litres full capacity)and adding C.5 =D (80/20) to it.

On account of its greater specific gravity, the TI ttlad in a layer on the
bettom of the container,

Tests were carried out at pH values of 5,7 and 9 (Zxpts., C, D and
E respectively) and also, out of scientific curiosity, at px 1 {(Expt.B).
The p# values were adjusted by means of HCl or NeOH and checked witli a plass
electrode.

2.2 Running water (Exot.A).

20 litres of water were placed in a glass vessel as above and 0.5
litres TDI added thereto. A system of tubes was arranged so that a continuous
flow of water occurred (20CO litres par day, i.e. 100 changes daily). Streamline
flow was maintained, so that no TDI or polyurea was removed mechanically.




2.3 Wet Sand.
These experiments simulated
wet sand.

5 kg of TDI were placed in a ¢
with S5 kg of wet sand (S0 kg sand and 5

the mixture was about 38 cm, 10 cm of which X ! ;

originally added. The sand used was of /se in genex : for absorcing
or covering spilt ligquidd, oil, etc. ne « . urcovered at
room temperature. At weekly (later, montaly) i v mol \ taken
rom ha*¢—way down the mixture, and

This experi iment (Expt.F) snhowed th
had been taken (after 1 waek), almost tze
converted to polyurea. A further exgeri
up in which samples were taken daily.
this test and two samples were taken for

nd lower repgions of the mixture.

3.  ANALYTICAL.

3«1 Determination of TDA.

At intervals of a few days, 30 ml samples of the aqupo:s
were taken from Zxperiments A-z, to pdi 2 with HCl arnd
with 2 x 50 ml ether in a2 separatin nel. This extraction served
remove neutral material whiczh can Tere with the subsecuent det
of amines by thin layer chrcmatogranhy (° The aquegus
adjusted to pH 11 with HaQX u | d again extracted
ether. These combined extra : wcentrating to
of detection of 0.1 ppm) or 0.5 ml 01 poa limit), were the:
to analysis by TLC in comparison with Know rdard solutions.

The experizents with wet sand were subjected %o

The results of these aralyses are given in Table

Determination of TDI,

3.2.17 By TLC (Exvts.A-Z).

A hard, compact crystalline - ias
betwaen the TDI and the supeirnatan® £
formation continued downwards, and after : t
practically disappeared. The crystalline mass c
was removed after 35 days, dried over calcium chloride in and
thoroughly mixed in a mortar. In order to determine the arant of TDI
remaining, a sample was immediately tavcn. treated wita nitro-reagent (Xeller,
Dunlop & Sandridge, Anal.Cheaistry 456,(12),1845, Cc%.1974), and subsecuen:ly

subjected to TLC in comparison with s 5tan__rd sclutions. The results are
given in Table 2.
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the sand in -
apoearance, ddi ng t! ccr'ﬂ”cohﬂ*“ af p
continded hou n le axternal sifms,
evolution of car! iioxi After 5 mcnths,
was terrminated V& No appreciacsle
had occurred ! '
intervals samples were tazen f{rom reaction mixture,

acted was hydrolysed zo amine (TDA) means of a mixture
of glaci and sulphuric azids. The 2:+- and 2:6-%cluylena diazires
were counled % p=-toluyldiazonium chleride ta give colaars which were
measured in a photometer at 47C nm (iiepuser, Reusche, Wrabetz & Tauss,
Z.analyt.Chem. _22,(2..179 (1971) ). %“ne results are shown in Tahle 3.

™

Tests for TDA in the experiments with water (Ixo*
wet sar' {pr*s.F & G) saow barely ")
case of the stagnant water tests (Ix: ' and I) n exa=ination
mean values shows an ircreasing n L o the pil is al
increased, e.g. at pd 5, T2A =
pE.7, TDA
pi 9, TDA

4 - o
>
e

1y, .

ihe concentration o
duration of the expericent.
only) gave, as expected,

Not too much importance should
concertraticn with rising o4 value, aL:hcurﬁ
completely. The mean value of all the m as pi
result in a concentration of only 0.77 o 1e imagines a
leakage of TDI which is substantially covered with water then,
sufficient time, only ca. 8 g of TDA wil; be formed, a quantity
this context may be regarded as negligitle from a toxicological
view,

S.2 TDI.

In the case of Experiments A,C,D & E (stagnant and running water)
the TDI had reacted with the water almost completelv after 1 month. This can
be expected in practice, prcvided that the TDI remains in the licuid state.
The reaction will doubtless be slowed down if the temperature of the TDI
falls beluw its solidification point (12.5-13.5°C,),

Covering spilt TDI with wet sand appears t2 be a very good method
of:- .

a) minimising the direct consequences of a significant TDI
leakage, and

b) achieving a relatively rapid conversion to polyurea.




wet sand has shown
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presence of sand

that
can be attacked
this question is
the work being carriec
indeed shown that th
zay be reasonably claime
with water and sand
of the leakage or for other
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TABLE 1 : FORMATION OF 7TDA.

water (Ex::.d){

f

. : _ TDA (pom w/w)
ample taken e
after X days

(0.01)-

0.4

* These results not included in calculating mean values.




CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that the microimages appearing on this microficne are accurate

and complete reproductions of the records of U.S. Environmental Protection Agency

documents as delivered in the regular course of husiness for micrefilming.

Dala proaduced /!" /7 . M_—

(Month) (Da‘y} (Year) Camera Operalor

Place Syracuse New York

(Slala}




